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— Abstract )

The Effects of Perpendicular Needling Laogong (PCsg)
on the Improvement of Cerebral
Hemodynamics in Rats

Heo Jin, Kim Jung-ho and Kim Young-il

Dept. of Acupuncture & Moxibustion, College of Oriental Medicine, Daejeon University

Objectives : This study was designed to investigate the effects of acupuncturing PCs used
perpendicular needling method determine the mechanism of action of acupuncturing PCs by measuring the
changes of regional cerebral blood flow (rCBF) and mean arterial blood pressure (MABP) in normal rats.

Methods : This study also investigated the effects of acupuncturing PCs on the change of rCBF in
cerebral ischemic rats, and revealed the mechanism of its action. In addition, the effects of acupuncturing
PCs on focal ischemic brain injury was studied in cerebral ischemic rats.

Results : 1. Acupuncturing PCg significantly increase rCBF but decreased MABP in normal rats.

2. Acupuncturing PCg increased of rCBF was significantly inhibited by pretreatment with indomethacin
(Img/kg, 1.p.), an inhibitor of cyclooxygenase in normal rats.

3. Acupuncturing PCg increased of rCBF was significantly inhibited by pretreatment methylene blue (10
ug/ke, 1.p.), an inhibitor of guanylate cyclase in normal rats.

4. Acupuncturing PCs was significantly improved the rCBF than control group increased unstable in
cerebral ischemic rats.

5. Acupuncturing PCs was not significantly improved the rCBF than control group by pretreatment with
indomethacin (Img/kg, i.p.), an inhibitor of cyclooxygenase in cerebral ischemic rats.

6. Acupuncturing PCs was significantly increased the rCBF than control group by pretreatment
methylene blue (10gg/kg, ip.), an inhibitor of guanylate cyclase in cerebral ischemic rats.

Conclusions : In conclusion, our study suggested that acupuncturing PCg can increase rCBF in normal
state, and improve stability of rCBF in ischemic state. In addition, we suggested that mechanisms related
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blood pressure (MABP)

with acupuncturing PCs was involved in the guanylate cyclase pathway.

Key words : Laogong (PCg), cerebral hemodynamics, regional cerebral blood flow (tCBF), mean arterial
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(Scheme 1).

NMDA & non-NMDA
receptors
Phospholipase

Nitric oxide
synthase

Nitric oxide Arachidonicacid
Cyclooxgenase -
Methylene blue Guanylate cyclase
cGMP Prostaglandins

Scheme 1. Mechanisms of action of indomethacin
and methylene blue as inhibitors of cyclooxygenase
and guanylate cyclase

W88 {2 Longa 59 7l et S
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100,00+ 3.39%= 3aksle o,
SO AAF A HEFEy) 1
B A3e 240 HE8FEF2 77 110.80+5.36, 124.64+
900, 127.03+7.20, 143.47+5.77, 14150+7.74%= 7]A
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tHTable 1, Fig. 1).
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Fig. 1. Effect of perpendicular acupuncture at

PCs on the rCBF in normal rats

Normal : non-acupuncture group for 30 min.

0 : acu—puncture group for 30 min.

30, 60, 90, 120 : after withdrawing of the needle, group
measuring rCBF for 30, 60, 90, 120 min.

rCBF : regional cerebral blood flow.

The present data were expressed as meantSE of 8

experiments.

x 1 statistically significance compared with Normal group
(p<0.05).

Table 1. Effect of Perpendicular Acupuncture at PCg on the rCBF in Normal Rats

Time(min)
Acupuncture point(%) Normal 0 30 60 % 120
P Mean 100.00 110.89 124.64 127.03 14347 14150
s SE 3.39 5.36 9.00 7.20 5.77 774

Normal : non-acupuncture group for 30 min.
0 : acupuncture group for 30 min.

30, 60, 90, 120 : after withdrawing of the needle, group measuring rCBF for 30, 60, 90, 120 min.
rCBF : regional cerebral blood flow. The present data were expressed as mean+SE of 8 experiments.
* | statistically significance compared with normal group (p<0.05).
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Fig. 2. Effect of reinforcement acupuncture at
PC, on the rCBF in normal rats

Normal : non-acupuncture group for 30 min.

0 : acu—puncture group for 30 min.

30, 60, 90, 120 : after withdrawing of the needle, group
measuring rCBF for 30, 60, 90, 120 min.

rCBF : regional cerebral blood flow.

The present data were expressed as meantSE of 8

experiments.

x . statistically significance compared with normal group
(p<0.05).

Table 2. Effect of Reinforcement Acupuncture at

—8-PC; sedation
130

120

110
100 r
90 -

80 Withdrawing
- Acupuncture  the needle

60

Changes of rCBF (%)

Normal 0 30 60 90 120 (min)

Fig. 3. Effect of sedation acupuncture at PC, on
the rCBF in normal rats

Normal : non-acupuncture group for 30 min ; 0 :
acupuncture group for 30 min ; 30, 60, 90, 120 : after
withdrawing of the needle, group measuring rCBF
for 30, 60, 90, 120 min. ; rCBF : regional cerebral
blood flow.

The present data were expressed as meantSE of 8
experiments.

PCs on the rCBF in Normal Rats

Time(min)
Acupuncture point(%) Normal 0 30 60 0 120
e Mean 100.00 100.89 96.70 9391 90.90 91.06
s SE 358 5.36 4772 491 3.18 444

Normal : non-acupuncture group for 30 min. 0 : acupuncture group for 30 min.
30, 60, 90, 120 : after withdrawing of the needle, group measuring rCBF for 30, 60, 90, 120 min.

rCBF : regional cerebral blood flow.

The present data were expressed as meantSE of 8 experiments.

Table 3. Effect of Sedation Acupuncture at PCg on the rCBF in Normal Rats

Time(min)
Acupuncture point(%) Normal 0 30 60 % 120
PC Mean 100.00 99.81 98.39 92.28 93.68 101.80
¢ SE 3.67 412 463 6.51 8.86 8.44

Normal : non-acupuncture group for 30 min. 0 : acupuncture group for 30 min.
30, 60, 90, 120 : after withdrawing of the needle, group measuring rCBF for 30, 60, 90, 120 min.
rCBF : regional cerebral blood flow. The present data were expressed as mean+SE of 8 experiments.

23



The Journal of Korean Acupuncture & Moxibustion Society Vol. 28 No. 4 August 2011

u
4, =2 RX7F HAF HhA{o] T W F30 60 - 90 - 120%0] AERE 7h7 001+
siotol| O|x|= Fo 394, 9058440, 8885+4.05, 87.89+ 438(7i 74
o 74se A3S B tHTable 4, Fig. 4).
Ry —e-PCg straight 5 OI_|_||:_EI-|| E_l-/\lJ_|- I}” E% |_
= Bl T4 =8 7o IiIE
A U a3
S 9t
E 80 y .
S VR i Judebil s HA8HA] @2 4 HI[ZEY 7]
60 ‘ A& 100001591%3} SAs o, J=EMERS A
Normal 0 30 60 90 120(min) ‘1 ‘]3]_ [q1,] Eo H HR S 0847+1.86%= 7]
Fig. 4. Effect of perpendicular acupuncture at Aok ’TA}"}* 3, ol 3060 - 90 - 120:e] 4t
SPHA 98584279, 9759+6.93, 98.20+7.42, 99.12+

PCg on the MABP in normal rats

Normal : non-acupuncture group for 30 min.

0 : acu—puncture group for 30 min.

30, 60, 90, 120 : after withdrawing of the needle, group
measuring rCBF for 30, 60, 90, 120 min.

rCBF : regional cerebral blood flow.

The present data were expressed as meantSE of 8

experiments.

* 1 statistically significance compared with normal group

(p<0.05).
TS AHEA e A WA HiEye] 7]
A l%— 100.00+4.17% 2 ket S wl, 23 § 30%
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Fs weo] =4 lclg% o 97.98+7.14% = 7+
ko] Yelwttt o]F 3060 - 90 - 120%-°]
Aafeba 7Zhzb 98.28+7.95 96.37+8.36, 98.09+8.71,
99.09+9.04% = W glsle] 7| AR} EAAoR §olst
zfol & HolA] gkSktH(Table 5, Fig b).
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Table 4. Effect of Perpendicular Acupuncture at PCs on the MABP in Normal Rats

Time(min)
Acupuncture point(%) Normal 0 30 60 90 120
PC Mean 100.00 9%.14 92.01 90.58 88.85 87.89
¢ SE 417 441 394 440 4.05 4.38
Normal : non-acupuncture group for 30 min. MABP : mean arterial blood pressure.
0 : acupuncture group for 30 min.
30, 60, 90, 120 : after withdrawing of the needle, group measuring rCBF for 30, 60, 90, 120 min.
The present data were expressed as mean+SE of 8 experiments.
Table 5. Effect of Indomethacin and Methylene Blue on the rCBF in Normal Rats
Time(min)
Group(%) normal 0 30 60 90 120
DN Mean 100.00 98.47 98.58 9759 98.20 99.12
SE 591 1.86 2.79 6.93 742 4.65
MTB Mean 100.00 97.98 98.28 96.37 98.09 99.09
SE 6.47 714 795 8.36 871 9.04
IDN group : indomethacin(1mg/kg, ip.) treated group. MTB group : methylene blue(10gg/kg, i.p.) treated group.
Normal : IDN/MTB non-treated group for 30 min. 0 : IDN/MTB treated group for 30 min.
30, 60, 90, 120 : after IDN/MTB treated, group measuring rCBF for 30, 60, 90, 120 min.
rCBF : regional cerebral blood flow.

The present data were expressed as mean+SE of 8 experiments.
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—>—IDN group ——MTB group
'5 110 |
£
100 -
% 90 -
® 80
Normal O 30 60 90 120
(min)

Fig. 5. Effect of indomethacin and methylene
blue on the rCBF in normal rats
IDN group : indomethacin(1mg/kg, i.p.) treated group.
MTB group : methylene blue (10ug/kg, i.p.) treated group.

The present data were expressed as meantSE of 8
experiments.
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Fig. 6. Effect of indomethacin and methylene
blue on the rCBF in normal rats
IDN group : indomethacin (1mg/kg, i.p.) treated group.
MTB group : methylene blue (10pg/kg, ip.) treated group.
The present data were expressed as meantSE of 8
experiments.

7. AEHER FHA F =2 KOl
M4 giMe B4 HER Wt
olxe &2t

ko ARow WstE AN WA w4 HIFF
AE71de dotry] skl g AHNOE {4
QA S7Fe A WA A HE[FEHE 2T (PG)
© 2 33l cyclooxygenased JA|AQl ol EmERAlS
A% v ke A ow Wt g WA =
A F(PCetIDN) .2 393 T
Aol A OJEUﬂEV‘p“ Xﬁﬁ A ]’/\/\E wjef =

< 120%0] AAEeE 7 84.25+4.09, 82.97+4.08,

84.64+6.18, 82.08+5.12%= EHZL_ J g AT
H3 =4 HEF{Eo] 794 (p<0.05) AA A8
tHTable 7, Fig. 7).

Table 6. Effect of Indomethacin and Methylene Blue on the MABP in Normal Rats

Time(min)
Group(%) Normal 0 30 60 90 120
DN Mean 100.00 97.716 94.87 93.83 93.03 91.15
SE 7.84 6.54 5.39 514 4.66 3.96
MTB Mean 100.00 97.62 9.19 92.07 90.31 90.01
SE 571 6.70 5.88 3.58 2.45 4.89
IDN group : indomethacin (1mg/kg, ip.) treated group, MTB group : methylene blue (10ug/kg, i.p.) treated group.
Normal : IDN/MTB non-treated group for 30 min. 0 : IDN/MTB treated group for 30 min.
30, 60, 90, 120 : after IDN/MTB treated, group measuring rCBF for 30, 60, 90, 120 min.

MABP : Mean arterial blood pressure.

The present data were expressed as mean+SE of 8 experiments.
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160 ¢ ePC;  —=PC, + IDN O 2 3}al, guanylate cyclase] SAIA] WY HEF
8 g AAAT F T ARH WY Th HIFFES
O 140 - )
5 I AT (PCeH+MTB) 2.2 313t
g " - AP HLALTE AAH GG W] Fa
c
g o } gy AN S 1oooo+635/oa} 6}919— o, Wg
80 Acupunere  wingraving the needle - ANEF5 AAA S R AR T4
60 : oY FEe 89.24ir9.30/oi @J}m, 3 %30 -
0 30 60 90 120 150, .
(min)
Fig. 7. Effect of pretreatment with indomethacin 160 - ~e-PC, + MTB —#-PG,
on the rCBF by acupuncture at PCg in normal rats
PCs+IDN" : pretreatment with indomethacin(lmg/kg, ip.) Ié: 10 _i
and acupuncture PCg group. 5 120 | l
PCg : without pretreatment with indomethacin group. 2 |
The present data were expressed as meantSE of 8 e 100 |
experiments. -§ 80 | Acupuncture  Withdrawing 4
% © statistically significant compared with PCs group £ Iyl e "@ee'ﬂe
(p<005) 60 ) )
0 30 60 90 120 150
(min)
== x k=3 X ) .
8. HEHEF MXMX| = = A& O] Fig. 8. Effect of pretreatment with methylene blue
A UM O =4 Y FEF BHSto on the rCBF by acupuncture PCs in normal rats
| x= §jl_|. PCs+MTB : pretreatment with methylene blue(10ug/ke, i.p.)

w2 AHow Wity AA WA £ HYF

and acupuncture K7+L8 group.
PCs @ without pretreatment with methylene blue group.
The present data were expressed as meantSE of 8

2871 HS dolr7] Yot =F ARHoE FoX
QA Z7hE A A 2 RS g2 (PG

Table 7. Effect of Pretreatment with Indomethacin on

O_L4 Og“i

-

experiments.

x| otatistically significant compared with PCg group

(p<0.01).

the rCBF by Acupuncture at PCg in Normal Rats

Time(min)
Group(%) 0 30 60 90 120 150
. Mean 100.00 91.49 84.25 8297 34.64 82.08
PCs+IDN
SE 469 485 409 4.08 6.18 512
PC, Mean 100.00 110.89 124.64 127.03 143.47 141.50
¢ SE 3.39 5.36 9.00 7.20 577 7.74

PCg+IDN : pretreatment with indomethacin (1mg/kg, ip.) and acupuncture PCs group.

PCs :

without pretreatment with indomethacin group.

The present data were expressed as mean+SE of 8 experiments.
* . statistically significant compared with PCs group(p<0.05).

Table 8. Effect of Pretreatment with Methylene Blue on the rCBF by Acupuncture PCg in Normal Rats

Time(min)
e 0 30 60 90 120 150
Mean 100.00 80.24 8798 8793 223 8691
PCs+ MTB
SE 6.31 9.30 7.82 7.82 591 559
o Mean 100.00 110.89 12464 127.03 14347 14150
¢ SE 339 5.36 9.00 7.20 577 774

PCs+MTB : pretreatment with methylene blue (10ug/kg, ip.) and acupuncture PCs group.

PCs -

without pretreatment with methylene blue group.

The present data were expressed as meantSE of 8 experiments.
* ¢ statistically significant compared with PCg group (p<0.01).
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Fig. 9. Effect of pretreatment with indomethacine on
the MABP by acupuncture at PC, in normal rats.
PCs+IDN : pretreatment with indomethacin (1mg/kg, ip.) and

acupuncture PCg group.
PCg : without pretreatment with indomethacin group.

The present data were expressed as meantSE of 8
experiments.

Fig. 10. Effect of pretreatment with methylene blue
on the MABP by acupuncture PC, in normal rats
PCstMTB : pretreatment with methylene blue (10ug/kg,

ip.) and acupuncture PCs group.
PCs : without pretreatment with methylene blue group.
The present data were expressed as meantSE of 8
experiments.

Table 9. Effect of Pretreatment with Indomethacine on the MABP by Acupuncture at PCg in Normal Rats

Time(min)
CGroup(%) 0 30 60 90 120 150
Mean 100.00 101.87 94.42 95.48 90.41 85.15
PCs+IDN
SE 4.46 6.24 432 5.10 434 413
PC Mean 100.00 95.14 92.01 90.58 88.85 87.89
¢ SE 417 441 39 440 405 438

PCg+IDN : pretreatment with indomethacin (1mg/kg, ip.) and acupuncture PCs group.

PCs @ without pretreatment with indomethacin group.

The present data were expressed as mean+SE of 8 experiments.
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acupuncturing, MCAO was exerted for 120 min,
then reperfusion was also exerted

Control : acupuncture non-treated group.
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acupuncture treatment group.

ischemic

Fig. 11. Effect of acupuncture at PC; on the
in cerebral

rats. After

MCAO : left middle cerebral artery occlusion.

The present data were expressed as meantSE of 6

experiments.

. statistically significant compared with control group
(p<0.01).

skk

Table 10. Effect of Pretreatment with Methylene Blue on the MABP by Acupuncture PCg in Normal Rats

Time(min)
Croup(%) 0 30 60 90 120 150
Mean 100.00 98.41 95.92 92.56 89.94 91.18
PCe+MTB
SE 590 5.06 6.94 510 542 575
PC Mean 100.00 9%.14 92.01 90.58 88.85 87.89
¢ SE 4.17 441 3.9 4.40 4.05 4.38
Control : acupuncture non-treated group. PCg : acupuncture treatment group.
The present data were expressed as mean+SE of 6 experiments.
* . statistically significant compared with control group (p<0.01).
Table 11. Effect of Acupuncture at PCg on the rCBF Response in Cerebral Ischemic Rats
Lime(min) 0 | 30 | 60 | 9 | 120 3 | 60 | 9 | 120 | 150 | 180 | 210 | 240
Group(%)
Control Mean [100.00| 51.09 | 50.78 | 49.04 | 53.33 |105.31|118.33|126.64|135.05|130.18124.33]125.19|120.00
1
ontro SE 464 240 | 283 | 310 | 170 | 421| 763] 884 426, 611| 715 705 913
PC Mean |100.00| 37.65 | 37.03 | 36.24 | 3444 | 59.96| 64.61| 89.44|106.47|109.46|112.50|110.37[105.79
’ SE 427 446 | 263 | 252 | 241 957| 1065] 625 470| 687 6.74| 877 734

PCg+IDN : pretreatment with indomethacin (1mg/kg, ip.) and acupuncture PCg group.

PCg : without pretreatment with indomethacin group.

The present data were expressed as mean+SE of 6 experiments.
#% . statistically significant compared with PCs group (p<0.01).
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Fig. 12. Effect of pretreatment with indomethacin
on the rCBF by acupuncture at PC, in cerebral
ischemic rats

PCs+IDN : pretreatment with indomethacin (1mg/kg, ip.)
and acupuncture PCg group.

PCs : without pretreatment with indomethacin group.

MCAO : left middle cerebral artery occlusion.

The present data were expressed as meantSE of 6

experiments.
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Table 12. Effect of Pretreatment with Indomethacin on the rCBF by Acupuncture at PCg in Cerebral

Ischemic Rats

Time(min)

Group(%) 0 30 60 0 | 120

30 60 90 | 120 | 150 | 180 | 210 | 240

Mean [100.00| 36.27 | 39.38 | 40.14

40.73 | 71.23

74.80 {102.22|104.71|106.50{105.93{106.50 | 103.95

PCg+IDN™

SE 358 | 251 | 174 | 335 | 374

10.07

913 | 855 | 894 | 618 | 513 | 618 | 547

Mean [100.00| 37.65 | 37.03 | 36.24

34.44 | 59.96

64.61 | 89.44 {106.47]109.46|112.50|110.37|105.79

PCs

SE 427 | 446 | 263 | 252 | 241

957 | 1065 | 625 | 470 | 687 | 6714 | 877 | 7.34

PCs+IDN : pretreatment with indomethacin (1mg/kg, i.p.) and acupuncture PCs group.

PCs : without pretreatment with indomethacin group.

The present data were expressed as mean+SE of 6 experiments.
#% | statistically significant compared with PCg group (p<0.01).
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Table 13. Effect of Pretreatment with Methylene Blue on the rCBF by Acupuncture at PCg in Cerebral

Ischemic Rats

Timef(rnin) 0 | 30 | 60| 9 | 120 30 | 60 | 9 | 120 | 150 | 180 | 210 | 240
Group(%)

[ Mean[100.00] 34.08 | 37.59 | 3825 | 3843 | 74.74] 76.83| 92.14|114.32127.70|124.71 | 124.11121.10
PCsMTB

SE | 340 139| 271| 402| 39

1257] 1271 824 683] 396| 353| 565 524

Mean [100.00| 52.31 | 50.50 | 53.50 | 52.42 |106.32|117.66|123.79|118.18|109.11|107.91|107.33|105.22

PCq

SE 693| 524| 521 | 658 | 549

6.79| 719| 7.03] 694 475 594| 316 670

PCs+MTB : pretreatment with methylene blue (10ug/kg, i.p.) and acupuncture PCg group.

PCs @ without pretreatment with methylene blue group.

The present data were expressed as mean+SE of 6 experiments.

*% | statistically significant compared with PCs group (p<0.01).

—-PC;  —e-PC; + MTB

MCAO

%, changes in rCBF

Reperfusion

o 30 60 90 120 30 60 90 120 150 180 210 240
Time(min)

Fig. 13. Effect of pretreatment with methylene
blue on the rCBF by acupuncture at K7 and L8 in
cerebral ischemic rats

PCs+tMTB : pretreatment with methylene blue (10pg/ks,
ip.) and acupuncture PCs group.

PCs @ without pretreatment with methylene blue group.

MCAO : left middle cerebral artery occlusion.

The present data were expressed as meantSE of 6

experiments.

% 1 otatistically significant compared with PCs group
(p<0.01).

7b7 3408159, 3759+2.71, 3825+4.02, 38.43+3.99%
2 AdEda, 4oF 3 3060 - 90 - 120 - 150%-0]
AabslH A zhzb 74741257, 168341271, 914824,
14.32+6.83, 127.7043.96% = Z7}3th7} 180 - 210 « 240
Fol AU Z47F 124714353, 124.11£5.65, 121.10+
5.24%RE Frash= o] Hylom fizate| Ha
9] (p<0.01) A F7FeFStHTable 13, Fig. 13).
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